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ilytS•a 

06~ee npeACTaeneH~e o KOMnneKce annapaTHbJX cpeACTB An~ op
raH~sa~~~ 3Kcnep~MeHTOB Ha n~H~~ c 3BM EC-1040 MOmHo nony4~Tb 
~3 pa6oTw/1/. 

1. AnnAPATYPA nEPE,IlA41-1 ,llAHHbiX /An,ll/ /2.a/ 

B AaHHOH pa6oTe paccMaTp~eaeTc~ annapaTypa An~ ~~¢poeoJ.1 ne
peAa4~ AaHHbiX. Ha p~c. 1 noKa3aHbl ee cocTae ~ pasMe~eH~e. 06MeH 
AaHHbJM~ ocy~ecTen~eTc~ no6ai1THO; np~ paccTo~H~~x AO HecKonb
K~x COTeH MeTpOB - no Mar~CTpanbHO-paA~anbHOMY np~H~~ny/4~np~ 
1 KM ~ 6onee - c npoMe>KYT04HOJ.1 pereHepa~~eJ.1 Mar~cTpanbHWX c~r
Hano8. TaKoe peweH~e np~BOA~T K 3KOHOM~~ Ka6en~ ~ np~eMHo
nepeAa~~~x 3neMeHT08. KamAWH a6oHeHT /ycTaH08Ka/ ~MeeT C8oA 
KOMnneKT annapaTypbl. C~cTeMa nepeAa4~ AaHHbiX 2-Ka6enbHa~, 
AYnneKcHa~. B c~ny oco6eHHOCTeH pa6oTbl KaHana EC-1040 o6MeH 
AaHHbiM~ npo~cXOA~T e nonyAynneKCHOM pem~Me/5~0AH08peMeHHO e 
o6o~x HanpaeneH~~x MoryT ~AT~ TonbKO c~Hxpoc~rHanbl. 3To AaeT 
B03MOmHOCTb pa6oTaTb no 1-Ka6enbHOH C~CTeMe. 

0CHOBY annapaTypbl COCTa8n~~T MOA~¢~Ka~~~ MOAyneA nepeAaT-
4~K08 T~na nP,Il-802 ~ np~eMH~K08 T~na nPM-803. W~¢~ np~CBOeH 
8 coOT8eTCT8~~ co cne~~¢~Ka~~eA An~ MOAyneA KAMAK,sl,paspa6o
TaHHwx B na6opaTop~~ 8WCOK~X 3Hepr~A OHRH. ,llononH~TenbHWe 6yK
BeHHble ~HAeKCbl yKa3bl8a~T MeCTOHaXOmAeH~e ~ ¢YHK~~~ MOAyneA. 
MoAyn~ nepeAaT4~Ko8 ~ np~eMH~K08 pacc4~TaHbl Ha pa6oTy c 18 pas
P~AaM~: 2 6aATa c KOHTPOJlbHbJM~ pasp~AaM~. OH~ 8bJnonHeHb~ ?o 6a-
naHcHoJ.1 cxeMe Ha ocHo8e M~KpocxeM SN75110 ~ SN75107/8 7.HMe-
~Tc~ aHanor~ 3T~x M~KpocxeM T~na K170An1 ~ K170Yn1 /8,9/. 

1.1. nepeAa4a AaHHWX OT EC-1040 

C~rHanw C nepeAaT4~Ka nP,Il-3 nocTyna~T no Ka6en~ Ha 8XOA np~
eMH~Ka nPM-P B npoMemyT04HOM KOMMyTa~~OHHOM KpeATe ~3Mep~Tenb
HOrO ~eHTpa C~HXpo¢a30TPOHa. nPM-P BWnOnH~eT ¢YHK~~~ pereHepa
Topa-pa3MHOm~Ten~. Mar~cTpanb Kpei1Ta ~cnonbsyeTc~ HeCTaHAapT-
HWM o6pasoM. BbiBOAbl M~KpocxeM SN75107 np~eMH~Ka coeA~HeHbl 
4epes w~Hbl ne4aTHoro pasoeMa c Mar~cTpanb~ KpeATa /ycnoeHo cTo
POHa, rpynna w~H A/. KamAWH a6oHeHT ~MeeT 8 KOMMyTa~~OHHOM 
KpeATe MOAYnb nepeAaT4~Ka nP,Il-P ~ np~eMH~Ka nPM-C. BXOAbl M~Kpo-
cxeM SN75110 nP,Il-P TaK~G oggcpep;111QIIhl 1! 14161 PIC I j3pn~, rpynna 
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PHc. I. CHcTeMa nepeAa'IH AaHHbiX. 

WI-1H A. Ha Mara.1cTpan1-1 yposHI-1 cHrHanos TTil. IlorH4ecKoi1 "1" co
oTseTcTsyeT HH3KI-1H yposeHb HanpRmeHHR. TaKHM o6pa30M, CHrHan~, 

nony4aeMwe nPM-P, nocTyna~T 4epe3 nepeAaT4HKH nPa-P H Ka6enH 
CBR3H B npHeMHHKH a6oHeHTOB nPM-A. anHH~ 3TI-1X Ka6enei1 3aBHCRT 
OT YAaneHHOCTH a6oHeHTOB OT H3MepHTenbHOrO ~eHTpa: OT 30 AO 
200 M. 

1.2. nepeAa4a AaHH~X OT a6oHeHTOB K EC-1040 

CHrHanbl npoxoART nQ cneAY~meA cxeMe: nepeAaT4HK a6oHeHTa 
nPA-A - Ka6enb a6oHeHTa - npHeMHHK a6oHeHTa B KOMMyTa~HOHHOM 
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Kpei1Te nPM-C. B 3THX npHeMHHKax HCnonb3y~TCR MHKpocxeM~, 
HMe~mHe BbiXOA~ C OTKp~T~M KOnneKTOPOM, /AHanor 1-13 cepHH K170 
HeH3BeCTeH/. 4epe3 WHH~ ne4aTH~X pa3~eMOB MOAynei1 /ycnOBHO 
CTOPOHa B/ H MarHCTpanb Kpei1Ta B~XOA~ OAHOHMeHH~X pa3PRAOB 
scex npHeMHHKOB o6~eAHHR~TCR no cxeMe npoBOAHoro HilH. Harpy3-
KY OTKP~T~X KOnneKTOPO' BCeX npHeMHHKOB nPM-C o6ecne4HBaeT OT
AenbH~H MOAYnb HOK-804 s/, 

Bee MOAYnH nPa /nPM/ HMe~T ynpasnReMble BXOAbl AnR pa3peweHHR 
nepeAa4H /npHeMa/ cHrHanos a nHHH~ /c nHHHH/. B I-1CXOAHOM co
CTORHHH, KOrAa a6oHeHT He B~6paH H HeT pa3peweHHR, ero nepe
AaT4HK nPa-A He B~AaeT norH4eCKHX CHrHanos B Ka6enb CBR3H. Ha 
scex BbiXOAaX npHeMHHKa nPM-C 6YAYT B~COKHe YPOBHH HanpRmeHHR 
TTil /norH4eCKHe "0"/' He MeWaiOIIIHe pa6oTe BbiXOAOB nPM-C s~-
6paHHOro a6oHeHTa. TaKOH npHeMHHK B~AaeT CBOH CHrHan~ Ha Ma
rHCTpanb Kpei1Tp, rpynna WHH B. C~Aa me 4epe3 ne4aTH~i1 pa3~eM 
MOAYnR nOACOeAHHeHbl BXOAbl o6mero nepeAaT4HKa nPa-C. nocneAHHH 
noc~naeT HX 4epe3 Ka6enb CBR3H c EC-1040 Ha BXOA npHeMHHKa 
nPM-3. npHeMHHKH THna nPM-C TaKme BblnOnHR~T (j)yHK~H~ npoMemy
T04H~X pereHepaTopos. PereHepa~HR npHHHMaeM~x CHrHanos 4aCTH4-
HaR, TOnbKO no aMnnHTYAe. 

B Ana AnR 3KcnepHMeHTos Ha ycKopHTene HHCTHTyTa $H3HKH s~
coKHx 3Hepr...,i1 /Cepnyxos/ paccTORHHR OT YCTaHosoK AO 3BM EC-1040 
He6onbWHe - AO 100 M lto,t~lnepeAa4a-npHeM AaHH~x opraHH3osaHbl 
no MarHcTpanbHO-paAHanbHOMy npHH~Hny. KoMMyTa~HOHH~A Kpei1T yc
TaHosneH B OAHOH CTOHKe C KP~HTOM AnR MI-1KPOnporpaMMHOrO KOHT
ponnep' KaHana /MKK/ EC-1 040' 12 • 1 ~/ MoAynb HOK-804 3aMeHeH Ha 
PC-807 ~/BbmOnHR~mHA I!>YHK~HH pa3MHomeHHR-co6HpaHHR CHrHanos 
c noMomb~ MarHcTpanH Kpei1Ta. B oTnH4He OT HOK, MOAYnb PC HMe
eT 2 pa3~eMa Ha nepeAHeA naHenH, 1-1 pa6o4He KOH~~ Harpy3o4H~x 
pe3HCTOpOB nOACOeAHHR~TCR KaK K WHHaM MarHCTpanH, TaK H K KOH
TaKTaM pa3~eMa 11B~XOA11 • TaK npOH3BOAHTCR C6op CHrHanos OT nPM-C 
no CTOPOHe ne4aTHOrO pa3DeMa H rpynn~ WHH B MarHCTpanH, KOHTaK
Tbl pa3DeMa 11BXOA11 COeAHHeHbl C rpynnoA WHH A MarHCTpanH. 4epe3 
3TOT pa3DeM H MarHCTpanb ocymeCTBnReTCR naCCHBHOe /6e3 6y(j)epH-
3a~HI-1/ pa3MHOmeHHe CHrHanos AnR BXOAOB nPa-P. C nOMOmb~ Ka6enR 
MOAYnb PC-807 coeAHHReTCR c MOAyneM BHewHero conpRmeHHR MKK. 
19-e KOHTaKT~ pa3~eMos MOAYnR PC coeAHHeH~ MemAY co6oi1 1-1 4epe3 
ne4aTH~i1 pa3DeM c WHHoi1 MarHcTpanH Rl. TaKHM o6pa3oM noAaeTcR 
CHrHan "Pa3peWeHHe11 . C 3TOA me WHHOH COeAHHeH~ BXOA~ "Pa3pe
WeHHe11 MOAyneA nPa-P 1-1 nPM-C. 

TaKoe HcnonHeHHe Ana no3sonReT c noMomb~ nporpaMM opraHH3o
saTb pa60TY a6oHeHTO~ B pemHMe pa3AeneHHR BpeMeHH HnH npHOpH
TeTHOrO 06CnymHBaHHfY 1~0TAenbH~e $H3H4eCKHe YCTaHOBKH MOmHO 
paccMaTpHBaTb KaK HecTaHAaPTH~e ycTpoi1cTea EC-1040. 
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1.3. YnpasneHHe pa6oToA nepeAaT4HKOB H npHeMHHKOB 

B MOAYn~X nepeAa4H H npHeMa HCnOnb3Y~TC~ ABa THna CHrHanos: 
TTn An~ norH4eCKHX CHrHanos BHYTPH MOAyneA H TOKOB~e Ha B~xo
AaX nepeAaT4HKos, s nHHHH H sxoAax npHeMHHKOB. Ha nepeAHHX 
naHen~x MOAyneA 3TH cHrHanbl npocTpaHcTBeHHO paaAeneH~. Bepx
HHe paabeMw npeAHaaHa4eHw An~ cHrHanos TTn, a HH~HHe - An~ 
nHHeHHbiX, TOKOB~X. ,lln~ ynpasneHH~ pa60TOH nepeAaT4HKOB H 
npHeMHHKOB HCnOnb3Y~TC~ /anbTepHaTHBHO/ ynpasn~~~He CHrHan~ 
11PaapeweHHe11 HnH 113anpeT 11

• OHH AeAcTBY~T TOnbKO BHYTPH MOAY
neA H He nepeAa~TC~ 8 nHHH~. HanH4H~ 3THX CHrHanoB COOTBeTcT
syeT HH3K~A yposeHb TTn. B~6op BHAa c~rHana aas~c~T OT cnoco-
6a nOACOeA~HeHH~ COOTBeTCTBY~~ero BXOAa B 19-MY KOHTaKTY Bepx
Hero paabeMa MOAyneA. B onHc~saeMoA An,ll ~cnonbayeTc~ cHrHan 
''PaapeweHHe 11

• 

1.4. YcTaHosneH~e cHrHanos 11 PaapeweHHe11 

3TH CHrHanw ycTaHaBnHBa~TC~ 8 3aBHCHMOCTH OT THna MOAyneH 
H i'IX MeCTOHaXO~AeH~~. 

c TOPOHa 3 BM. CHrHanbl 11 PaapeweHHe11 nocTyna~T Ha nP,ll-3 
~ nPM-3 ~3 MHKponporpaMMHoro KOHTponnepa KaHana EC-1040 8 co
OTBeTCTBHH C nporpaMMOH. 

KoMMyTai.I~OHHbiH KpeAT. BxoAbl 11 PaapeweHHe11 aaaeMneHw. 
3TO COOTBeTCTByeT no~TO~HHOMY HanH4H~ AaHHOrO CHrHana. 

. A6oHeHT. 3AeCb npL1eMHo-neo.e.aa~~He MOAYnH coeAHHeHw co cne
LI~an~a~posaHHbiM MOAyneM 11P-40M1141An~ o6ecne4eHH~ cs~a~ nocneA
Hero c MKK EC-1040. C APYroA CTOP.OHbl, 11P-40M conp~~eH c YHH
sepcanbHWM APaAsepoM BeTBH /Y,llB//l 5~npH BKn~4eHHH nHTaHH~ OT 
11P-40M scerAa noAaeTc~ Ha nPM-A cHrHan 11 PaapeweHHe11

, TO ecTb 
OH BCerAa OTKPbiT An~ npHeMa ynpasn~~~HX H HH$OpMai.IHOHH~X CHr
Hanos C nHH~H. nepeAaT4HK a60HeHTa nP,ll-A nony4aeT paapeweH~e 
Ha pa6oTy OT 11P-40t1 TOnbKO npH nporpaMMHOM Bbl6ope AaHHOrO 
a6oHeHTa. B npoT~BHOM cny4ae oH He nocwnaeT nor~4eCKHX cHrHa
nos s Ka6enb cs~aH. HanH4He cHrHana 11PaapeweH~e11 ~HA~LIHpyeTc~ 

naMn04KaMH HaKanHBaHH~ Ha nepeAH~X naHen~X MOAyneA nP,ll ~ nPM. 

1.5. ,lleAcTBHe c~rHanos 11PaapeweH~e 11 

0HO onpeAen~eTC~ T~nOM MOAYn~. 

MOAYnH nepeAaT4~KOB. np~ Ham14~~ c~rHana 11 PaapeweHHe 11 

Ha o6~Hx B~BOAax 113anpeT 11 M~KpocxeM SN75109/10 ycTaHaBnHsaeTc~ 
B~COKHH yposeHb Hanp~~eH~~ TTn. npH 3TOM MOAYnH nP,ll B~Aa~T TOK 
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8 nHHH~ 8 COOTBeTCTBHH C norH4eCKHMH YPOBH~MH Ha HH~OpMai.IHOH

HWX BXOAaX. npH OTCYTCTBHH CHrHana 11 PaapeweHHe11 TOK 8 nHHHH 
oT nepeAaT4HKOB He BWAaeTc~. Otia nposoAa nHHHH HMe~T OAHHaKo
s~e nono~HTenbHble noTeHI.IHan~ aa c4eT peaHCTHBHoro AenHTen~. 
11HAHBHAyanbHble BXOAW 113anpeT 11 CXeM nepeAaT4HKOB HMe~T nOCTO~H
HO s~coKHA yposeHb TTn. 

npHeMHHKH. npH HanH4HH CHrHana 11 PaapeweHHe11 ycTaHaBnHsa
eTCR s~coK~A yposeHb TTn Ha o6~Hx sxoAax 11CTpo611 MHKpocxeM 
~ 75107/8. npH 3TOM norH4eCKOe COCTO~HHe HX BbiXOAOB COOTBeT
CTByeT norH4eCKHM COCTO~HH~M Ha ~H$OpMai.IHOHHWX BXOAaX. 11HAH
BHAyanbHWe BXOAbl 11CTpo611 HMe~T nocTo~HHo BbiCOKHA yposeHb TTn. 
npH OTCYTCTBHH CHrHana 11 PaapeweHHe11 B~XOA~ MHKpocxeM SN 75107/8 
nocTo~HHO coxpaH~~T BbiCOKHA yposeHb TTn, HeaasHCHMO oT norH-
4eCKHx COCTO~HHH Ha ~X BXOAe. Ha n~HeHHWX BXOAaX np~eMHHKOB 
HMeeTc~ A~$$epeH1.1HanbHoe Hanp~~eH~e cMe~eHH~ oKono +25 MB, 
KOTOPOMy Ha B~XOAaX COOTBeTCTBY~T BbiCOKHe ypoBHH TTn - norH-
4eCKHe 11011

• 3TO HMeeT MeCTO, KOrAa nHTaHHe nepeAaT4HKa BbiKn~-
4eHO HnH oH He nony4Hn 'cHrHan 11 PaapeweH~e 11 , a TaK~e ecnH oT 
BXOAa nPM OTKn~4eH nHHeHHbiH Ka6enb. 

1.6. $yHK1.1HOHanbHa~ CXeMa KOMMyTai.IHOHHOrO KpeATa 

Ha PHC.2a npHBeAeHa CXeMa nOAKn~4eHH~ BXOAOB nPM H BWXOAOB 
nP,ll K Mar~CTpan~ KpeATa, Harpy3Ka RH An~ MOAyneA nPM-C, a TaK
~e MOAYn~ KOHTpon~ nHHHH CB~3H KnC-805. nocneAHHH npeAHa3Ha4eH 
An~ HHAHKai.IH~ COCTO~H~~ MarHCTpanH H BWAa4~ Ha Hee nposep04H~X 
cHrHanos. OH TaK~e o6ecne4HBaeT BWAa4y c~rHanos An~ nepeAa4~ 
H HX HHAHKai.IH~ nocne np~eMa c paabeMOB Ha nepeAH~x naHen~x 

nP,ll ~ nPt1. 
YcnosHo cTopoHa paabeMa KAMAK c WHHaM~ n~TaH~~ +12; +200 B 

H T.A. ~ COOTBeTCTBy~~a~ rpynna W~H Mar~CTpan~ 0603Ha4eHbl 6yK
BOH A. ,llpyra~ cTopoHa paabeMa c wHHaM~ n~TaHI-1~ +6; +24 B ~ 
T.A. ~ rpynna WHH Ma~~CTpan~ KpeATa 0603Ha4eHW 6yKBOH B. 

PaasoAKa ne4aTHbiX npoBoAH~Kos cxeM nP,ll, nPM ~ Kncls/ noaso
n~eT npOH3BOA~Tb C nOMO~b~ nepeMbl4eK nOAKn~4eH~e BXOAOB ~ Bbi
XOAOB OAHO~MeHHbiX paap~AOB K n~60H ~3 npoT~BOCTO~~~X W~H ne-
4aTHOrO paabeMa. Ha p~c.26 np~BOA~Tc~ Ta6n~1.1a paasoAK~ paap~

AOB ~ ~x ~cnonbaosaH~e s AaHHOH c~cTeMe. B np~HI.I~ne see paa
P~Abl nP,ll ~ nPt1 MoryT 6b1Tb BblnonHeHbl ~AeHn14HO. B KOHKpeTHOM 
cny4ae OTn~4~e HMe~T TOnbKO 14-e paap~AW nP,ll-3, nPM-3 ~ nP,ll-C, 
nPM-P An~ nepeAa4~ ~ np~eMa CTpo6~py~~~X ~MnynbCOB. 

Ynpasn~~~a~ HH$opMal.l~~ KaHana EC-1040 aaH~MaeT 1 6aAT. Ka-
6enb MKC 7x4x1,2 ~MeeT 14 OTAenbHWX nap~ noason~eT nepeAaBaTb 
TOnbKO 14 pa3PRAOB. 0HH pacnpeAeneHbl TaK: 8 ~H$OpMai.I~OHHbiX, 
1 KOHTponbH~A H 5 ynpasn~~~~x. HeAOCTa~~~e ynpasn~~~~e npH3Ha-
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HOK nP.D. nPM nP.D. nPM c p p c nP.Q. nPM 
p c KJ1C-805 

~Hll. reH. 
II..TO:OHQ Wll!wtOWS WS W4iwz R2Lt R22 R20 R1B R16 R14 R12 R10 R8 
nPn_ P ~HcpOPMAU,vU~ - L4EHTP lY_nPABI\ .-U.EH'TP 
nPM ~ 8 1 6 5 4 3 2 1 1 2. 3 roT. CTP. 
P0.3PRAbl 

1 2 3 4 5 6 1 8 9 10 11 12 13 14 15 n1n 
nri.a:.nl=lM 
nP.a_c K 8 1 6 5 4 3 2 I ~& .BSP .Coc. Ynp, CTp, 
nPM ~HCj:)OpMQ.U,Us:l - ne.pHcp. YnPABA.- nEPl-1~ 

a 

0 
R6 R4 R'2 

f6 11 18 

cro~aHa W11lw9lw1lwslw3lw11RaiR'iiR19 Rt1IR1SIR13jRHIR9 R1 RS R3 Ri 1 

PHc.2. KoMMyTa~HOHHbill Kpe~T: a/ ~yHK~HoHanbHaR cxeMa; 
6/ Ta6nH~a pasBOAKH paspRAOB H HX HCDOnbSOBaHHR, 

K~ $OpM~PY~TCR ~3 KOM6~Ha~~~ Tpex ynpaenR~~~x pa3pR~oe. B 
ni)+teMHo-nepe~a~~~x M0~ynRx ~aHHOH c~cTeMbl 3anaRHbl ~ ~cnonb3y

~TCR TaKme TOnbKO 14 pa3pR~OB. 
Pa3pR~~ c 1 no 18 B MO~ynRx nPA ~ nPM B~BO~RTCR Ha O~Ho

~MeHH~e KOHTaKT~ ~X pa3~eMOB /ceepxy BH~3/, a TaKme Ha W~H~ 
ne4aTH~x pa3~eMoe ~ 4epe3 H~x Ha Mar~cTpanb /eM. p~c.26/. B~
BOA~ Ha pa3~eM~ e~nonHeH~ cKpy4eHH~M~ napaM~. Y eepxH~x pa3~e
MOB /c~rHan~ c ypoBHRM~ TTn/ o~~H PR~ KOHTaKTOB 3aH~Ma~T c~r
HanbH~e, a ~pyrol:i - 3eMnRHble npoeo~HHK~. 19-1:1 KOHTaKT - ~nR 
c~rHana 11Pa3peweH~e11 • Y H~mH~x n~HeHHbiX pa3~eMoe OA~H PR~ 
KOHTaKTOB cnymHT ~nR npRM~X, a ~pyrol:i - ~nR ~HBepCH~X BXO~OB/ 

B~XO~OB. 19-1:1 KOHTaKT 06~4HO 3a3eMneH. 

2. XAPAKTEPHCTHKH KA6EnE~ CB~3H 

B 196 7 ro~y B na6opaTOP~~ BbiCOKHX 3Hepr~ill OH~H ~nR npoee
~eHHR 3KCnep~MeHTOB Ha n~H~~ C 38M 6bln~ nponomeH~ B r.pyHTe 
Mem~y H3Mep~TenbH~M ~eHTPOM CHHXpo$a30TpOHa H KopnyCOM C 38M 
/850 M/ 5 B~COK04aCTOTH~X Mar~CTpanbH~X Ka6eneilf CBR3~ CO CT~po-
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$neKCHOH H30nR~HeH nma t1KC6 ]x4, 1 ,2+6x0 ,9ft6!CTpOHTenbHaR ~nw 
Ha Ka6enR 825 M, HO MOmeT 6~Tb ~ MeHbWe. Ka6enb ~MeeT 3a~~THY~ 
CBHH~oey~ o6ono4KY H 6poHeeol:i noKpoe. CpoK cnym6bl Ka6enR,BKn~-
4aR H cpoK xpaHeHHR, He MeHee 30 neT. $aKTH4ecK~ OH onpe~enR
eTcR TeXHH4eCKHM COCTORHHeM Ka6enR/t7/, 

2.1. 0CHOBH~e 3neKTp~4eCKHe xapaKTepHCTHKH Ka6enR 

ConpoTHBneHHe mHnbl Ka6enR nocTORHHOMY TOKY 16 OM/KM. Pa6o-
4aR eMKOCTb 24 H$/KM. BonHoeoe ~H$$epeH~~anbHoe conpoTHeneHHe 
npH 6anaHCHOM cnoco6e nepe~a4H Z5= 166+2 oJt?,ts(sonHoeoe co
npoTHBneH~e np~ He6anaHCHOM Hec~MMeTpH4HOM cnoco6e nepeAa4~ 
ZH6"' 110 OM. 06~ee conpoT~eneH~e Z 0= 95-100 OM. Mem~y eenw. 
4~HaM~ xapaKTep~CTH4eCK~X conpOT~BneHHH ~Me~T MeCTO TaK~e OT
HOWeHHR: 2Zo> z 6; z6;::, 1,5ZH6; Zo"' Z~69/ • 3TH pa3n~4~R onpe
~enR~TCR TeM, 4TO np~ He6anaHCHOM MeTOAe eMKOCTb 6onbWe, a ~H
~YKTHBHOCTb MeHbWe, 4eM npH 6anaHCHOM/20,2t/.i(03$$~~~eHT 3aTy
XaH~R tt1r~/A6):1/4,34;2/5,6 H Aanee 5,utl2 AO 15 Mr~. BpeMR 
pacnpocTpaHeH~R c~rHana 4,4 MKC/KM. Ha~MeHbwee 3Ha4eHHe nepe
XOAHoro 3aTyxaH~R Ha 6n~mHeM ~ AanbHeM KOH~ax e A~ana3oHe 
0,2574 Mr~ He MeHee 50 A6hB,22/. . 

2.2. CocTORH~e Ka6eneill 

. Bee Ka6en~ pacnaRH~ Ha cTaHAaPTH~e 6oKc~. B HacToR~ee epe
MR ~nR pa60T~ ~Cnonb3Y~TCR TOnbKO 2 ~3 H~X - n~6~e, OCTanb~ 
H~e - 3anacH~e. B HeKoTop~x Ka6enRx ecTb ~cnop4eHH~e nap~. 
KOHCTPYK~~R 60KCOB n03BOnReT nyTeM BHeWHeH KOMMyTa~~~ 3aMeHRTb 
nap~ OAHoro Ha nap~ APYroro Ka6enR. OcHOBH~e ~ c~rHanbH~e nap~ 
Ka6enel:i c 6oKcoe pacnaRH~ Ha pa3H~e T~nbl pa3beMoe. Ha cTopoHe 
38M Ka6en~ ~Me~T cpa~eH~R, TaK KaK •3AeCb OKOH4aHHe nHH~~ CBR3~ 
ABamA~ nepeHoc~nocb. An~H~ Ka6enei:i T04HO He~3eecTH~ ,pasH~~a 
MomeT ~ocT~raTb 10 M ~ 6onee. 

2.3. Ka6enb Tnn 30x2x0,5/23/ 

B a6oHeHTCK~x n~HHRX MomeT ~cnonb30BaTbCR Ka6enb AaHHoro 
THna. 3TO ropOACKOH Tene$OHH~H Ka6enb C nonH3THneHOBOH H30nR
~~eH B non~B~HHnXnOPHAHOH o6on04Ke. npoKnaA~BaeTCR npeHMy~ecT
BeHHO a noMe~eHHRX. ConpoT~eneH~e m11n~ 90+6 0M/KM;pa6o4aR eM
KOCTb 53 H$/KM; Z ()=110+5 OM. 3aTyxaHHe (Mf~/A6): 0,05/6,37; 
0,5/12,6 11 ~anee 17f L·~-
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3. 06ECnE4EH~E HA~EmHOCT~ PA60TM An~ 

CTOI1MOCTb 1 1.1aca pa60Tbl Ha yCKOPI1Te11e 11 38M COCTaBJlfleT He
CK011bKO COTeH py611er:i. noTepl1 epeMeHI1 3a4aCTYIO HeBOCn011HI1Mbl 11 
CBR3aH~ c 4pe3B~4ar:1Ho 5o11bWI1MI1 3aTpaTaMI1. An~ RB11ReTcR 1.1acTbiO 
KOMn11eKca annapaTH~x cpeACTB, o6ecne411ea10~11x npoeeAeHI1e $11311· 
4eCK11X 3Kcnepi1MeHTOB Ha 1111H1111 c 3BM. CToi1MOCTb An~ He3Ha411-
Te11bHa no cpaBHeHI110 C yKa3aHH~MI1 3KCn11yaTa~~OHH~MI1 paCXOAaMI1, 
~3 3TOrO C11eAyeT, 4TO noTepl1 BpeMeHI1 113-3a B~XOAa 113 CTpOR 
An~ A011>KHbl 6~Tb MI1H11Ma11bHbiM11, no3TOMY Heo6xOA11Mo o6ecne411Tb 
3KCn11yaTa~I10HHYIO HaAe>KHOCTb ee COCTaBH~X 4aCTeH, fi~CTpoe 

OT~CKaHI1e Hei1CnpaBH~X 11 11X 3aMeHy. 

3. 1. npoeKTI1pOBaH11e 

$yHK~I111 nepeAa411 11 npl1eMa B03110>KeH~ Ha cne~l1a11bH~e MOAY1111. 
TeM CaM~M OHI1 OTAe11eHbl OT C110lKHbiX B 110r111.1eCKOM OTHOWeHI111 MOAY-
11eH OKOHe4HOH annapaTyp~. npl1eMHo-nepeAal0~11e MOAY1111 11MeiOT 
npocTyiO KOHCTPYK~1110. Pacno11o>KeHI1e MI1KpocxeM 11 APYrl1x paA11o
AeTa11eH, COOTBeTCTBI1e HOMepoe pa3pRAOB HOMepaM KOHTaKTOB pa3De
MOB, a TaK>Ke 11X ynopRAOI.IeHH~H B~BOA Ha W11H~ nel.laTHOrO pa3DeMa 
CBOART K MI1H11MYMY He06XOA11MOCTb n011b30BaHI1R TeXHI14eCKOH AOKy-· 
MeHTa~11eH. To >Ke CaMoe OTHOCI1TCR K HyMepa~l111 pa3PRAOB Ha fioK
cax. 

H3 3TI1x coo6pameHI1A 6~11 e~6paH 2-pRAH~A /o6ecne411BaeT xopo
WI1A AOCTyn/ 3]-KOHTaKTH~H n110CKI1H pa3DeM. KOHTaKT~ pa3DeMa 
no301104eH~. 3To Heo6xOA11MO, TaK KaK An~ 1.1acTo pa6oTaeT e c~p~x, 
n11oxo oTan1111eaeM~x noMe~eHI1RX. B An~, KaK 11 e annapaType ecero 
KOMn11eKca, 11Cn011b3YIOTCR cy6MI1HI1aTIOPH~e pa3DeMbl ITT CannonT11na 
D*M 124/. Ka6e11bHble 1.1acT11 pa3DeMoe 3aK11104eHbl e KO>KYXI1 c HaAe>K
H~M Kpen11eHI1eM Ka6e11R. Pa3DeMH~e COeA11HeHI1R 11MeiOT CK011b3R~I1e 
3aMK11 c $11Kca~11eA. XoTR MH0r11e Tpe6oeaH11R 04eB11AHbl, 11x He 
ecerAa 11erKo e~nonH11Tb. 

AKTI1BH~e B~XOA~ Ha nepeAHI1x naHe11RX MOAY11eA 11 6oKcoe 11MeiOT 
rHe3AOB~e, a BXOA~ - WT~pee~e 1.1acT11 pa3DeMoe. Ka6e1111 TaK>Ke 
3aKaH411BaiOTCR pa3HOTI1nH~MI1 4aCTRMI1 pa3DeMOB. 3To yMeHbwaeT 
eepORTHOCTb HenpaBI111bHOro COeAI1HeHI1R, C11y4aHH~X 3aM~KaHI1H 11, 
KpOMe TOrO, AaeT B03MOlKHOCTb Hapa~I1BaTb Ka6e1111/ 25~ BbiBOAbl Ha 

. pa3DeM~, COeA11HI1Te11bH~e Ka6e1111 B~n011HeH~ CKpy4eHH~MI1 napaMI1, 
Ka6e1111 3KpaHI1POBaH~. 

3.2. npoeepKa 11CnpaBHOCTI1 AnA 

npoeepKa MO>KeT 6~Tb aBTOHOMHOH /c nOMO~biO cne~l1a11bHO pa3pa-
6oTaHHOrO MOAY11R KnC-805/6/; 11 nporpaMMHOH /c nOMO~biO EC-1040/. 
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ABTOHOMHaR npoeepKa. HcnpaBHOCTb An~, Ka6e11eA coeA11HI1-
Te11bH~x 1111HI1H 11 1111H11H CBR311 MO>KeT 6~Tb npoeepeHa aBTOHOMHO C 
nOMO~biO KOMn11eKTa 113 Tpex MOAY11eA KnC-805. 0A11H 113 HI1X ycya
HOB11eH nOCTORHHO B KOMMyTa~I10HHOM KpeATe /CM. pa3Ae11 1.6 11 
PI1C.2a/, APYrOA pacno11araeTCR Ha CTOpoHe 38M, a TpeTI1H- Ha 
cTopoHe a6oHeHTa. TaKaR npoeepKa AaeT B03MO>KHOCTb onepaTI1BHO 
B~RBI1Tb 11 ycTpaH11Tb Hel1cnpaBHOCTI1, a TaK>Ke o6ecne1.111Baey onpe
Ae11eHHYIO rapaHTI110 COBMeCTHOH pa6oT~ B o6~eM KOMn11eKCe annapa· 
Typ~. 

nporpaMMHaR npoeepKa. 0KOH4aTe11bHaR npoeepKa 11Cnpae
HOCTI1 An~ npOI13BOA11TCR B KOMn11eKce C OKOHe4HOH annapaTypoA Ha 
1111HI111 c EC-1040. Ha cTopoHe a6oHeHTa ycTaHaB1111BaiOTCR MOAY1111 
KAMAK Tl1na BXOAHblx-BbiXOAHbiX 11 TYM611epHbiX per11cTpoe. H3 3BM 
C nOMO~biO TeKCTOBOH nporpaMM~ 113ani1Cb11

-
114TeH11e'' B peri1CTp /He

CK011bKO C110B/ 3ani1CbiBaiOTCR pa311114Hble 411C11a, a 3aTeM C411Tb1Ba
IOTCR. ~a11ee npOI13BOAI1TCR 11X nopa3pRAHOe CpaBHeHI1e no MOAY-
1110 2. np11 HeCOBnaAeH1111, B C11y4ae nOCTORHHOH OW116KI1, B~RB11ReT
CR HanpaB11eHI1e, B KOTOpOM OHa B03HI1KaeT, ~11R 3TOrO npOI13BOART 
T011bKO 113ani1Cb 11 11 Bl13ya11bHbiH KOHTP011b Ha CTOPOHe a6oHeHTa 111111 
114TeHI1e11 COCTORHI1R TyM611epHOrO peri1CTpa C Bl13ya11bHbiM KOHTp0-
11eM Ha 3BM. 

~HA11Ka~I1R COCTORHI1R rpynn~ WI1H A B KOMMyTa~I10HHOM KpeATe 
c noMo~biO KnC-805 no3B011ReT npoc11eA11Tb npoxo>KAeHI1e c11rHa11oe 
OT np~-3 AO BXOAOB np~-p, a rpynnbl B - OT nP~-A AO BXOAOB 
nP~-c. TeM caM~M yTOI.IHReTCR Hei1CnpaBHOe Hanpae11eHI1e /nepeAal.la 
111111 npl1eM/. 

HMeeTCR AOn011HI1Te11bHaR B03MO>KHOCTb npoeepKI1 An~. coeAI1H11; 
Te11bHbiX 11 1111HeAHbiX Ka6e11eA - o6pa3oeafl11eM e pa3HbiX MecTax w11eA
~oei26~3TI1 MecTa Ha pl1c.3 o6o3Ha4eHbl apa6CK11MI1 ~11$paMI1. C no
MO~biO nporpaMM~ npoeepReTCR npaBI111bHOCTb npOXO>KAeHI1R 11H$OpMa
~110HHbiX 11 ynpaB11RI0~11X pa3PRAOB 11 BbiRB11RIOTCR Hei1CnpaBHble y4aCT
K11.3AeCb TaK>Ke npOI13BOA11TCR nopa3PRAHOe cpaeHeHI1e no MOAY1110 2. 

PHc.), CxeMa KOHTpOnH HCnpaBHOCTH AUU. 
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PHc.4. CTOHKa c KoMMyTaQHOHHb~ 
KpeHTOM. 

Y4acToK Ana Ao e~xoAoe nPM-P 

~ BXOAOB nPa-p Ha Mar~CTpanb /4/ 

npoeepReTCR COeA~HeH~eM MemAY co

GoA cooTeeTCTBY~~~x w~H rpynn A 

~ B. anR :nora ne4aTHbiH paa"beM 

C COeA~HeHHbiM~ npoT~BOilema~~M~ 

W~HaM~ BCTaenReTcR e paa"beM KAMAK 

Ha nepeAHeA naHeilM R4eAK~ BMP 

~HewH~A Mar~cTpanbH~A paa"beM, 

p~c. 1f. 

HeADCTaTKOM TaKoA npoeepK~ 

RBilReTCR MeHbWaR no CpaBHeH~~ C 

HOpMailbHOH CKOpOCTb pa60T~, B~-

3BaHHaR TeM, 4TO C~rHail npOXOA~T 

3TOT nyTb TYAa ~ o6paTHo, a 

04epeAHOH T~n ynpaBilR~~~X ~Il~ ~H

~OpMa~~OHH~X c~rHanoe noc~naeTCR 

TOilbKO nocne eoaepaTa ~ npoeepK~ 

npeA~AY~ero. TaK~M o6paaoM MomHo 

npoeep~Tb ~enocTHOCTb ecex paapR

ADB, HO Heilb3R npoeep~Tb npaB~Ilb

HOCTb BpeMeHH~X COOTHOWeH~H. 

3.3. YcTpaHeH~e He~cnpaBHOCTeA eo epeMR pa6oT~ 

CoaAaH 100-npo~eHTH~A aanac MOAyneA KamAoro T~na Ana, coe
A~H~TeilbHbiX Ka6eneA, YCTPOHCTB "rpOMKOH CBR3~ 11 , a TaKme ~Me~T
CR aanacH~e Ka6en~ n~H~~ 3BM - ~3Mep~~eilbH~A ~eHTp. np~ e~
RBileH~~ He~cnpaeH~x 3IleMeHTOB npo~3BOA~TCR ~x aaMeHa. PeMOHT 
ocy~ecTBnReTcR nocne eoccTaHoeneH~R pa6o4ero pem~Ma. 
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3AKJ1104EHHE 

B 1979-81 r.r. 6~na coaAaHa ~~~poeaR c~cTeMa AilR o6MeHa 
AaHH~M~ MemAY ~~3~4ecK~M~ ycTaHOBKaM~ ~ EC-1040. ~opMaT AaH
H~x 1 6aAT. c~cTeMa AYnileKcHaR. 06ecne4~BaeTCR COBMeCTHaR pa-
6oTa AD 8 a6oHeHTOB e pem~Me paaAeneH~R epeMeH~ ~n~ np~op~
TeTHoro 06MeHa. np~ 60ilbW~X paCCTORH~RX OCy~eCTBilReTCR npoMe
myT04HaR pereHepa~~R c~rHanoe. Pa6o4aR CKopoc;b o~MeHa 
1 ,25 M6aAT/c. Ko3~~~~~eHT ow~6oK He xyme 10-8 26 • 2~c~cTeMa 
~MeeT Ha6op nporpaMM ~ MOAYileA AnR KOHTponR ~ OT~CKaH~R He
~cnpaBHOCTeH. 

·B na6opaTOP~~ B~COK~X 3Hepr~A OHHH C~CTeMa pa6oTaeT c 
1979 ro~a. o6ecne4~BaR 3Kcnep~MeHTbl Ha YCTaHOBKax aHCK-2, CHO 
~ nry/tl, B HHCT~TyTe ~~3~K~ B~COK~X 3Hepr~A- C MaR .1981 roAa, 
AnR 3Kcnep~MeHTOB Ha ycTaHoBKe 6HC-2 110• 111 • Ha p~c. 4 noKaaaHa 
CTOHKa C KOMMyTa~~OHH~M KpeHTOM. -----

ABTOp e~pamaeT 6naroAapHOCTb B.H.CaAOBH~Koey aa nDAAepmKy 
pa6oT~, 3.ruTpaATy 3a Han~caH~e TeCTOB~X nporpaMM, paA~OMOHTam

H~KaM OTAena HOB~X Hay4H~X paapa6oTOK nB3 3a ~3rOTOBileH~e an
napaTyp~. 
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PyKonHcb nocTynHna e H3AaTenbCKH~ OTAen 
23 OKTR6pR 1981 rOAa. 

KpHqKo A.n. ~WPoBaH cucTeMa nepeAaqu AaHHNX 13-81-662 
AnH WH3HqecKHX.3KcnepuMeHTOB Ha nHHHH c 3BM EC-1040 

Uenb~ paOoThl HBnanocb cosAaHHe HaA~HoA AYDneKcHoA napan
nenbHOA CHCTe~ nepeAa~ AaHHNX DO MHOronapHOMY Ka0~ AJlft He
(!.KOJlbKlqt a6oHeHTOB t pa0oT~~X B p~Me paSAeneHHft BpeMeHH 
HnH npHOPHTeTHoro o6cnymHBaHHH. PaccTOHHHe oT 3BM - HeCKOJtbKO 
COTeH MeTpoa, ) KM H Gonee. CKopOCTb 00MeHa He MeHbme, qeM y 
HaH6onee 6biCTpbiX KaHaJtOB BBOAa-BbiBOAa HM~~XCft 3BM. fipH pac
•CTOftHHftX AO HeCKOJlbKHX COTeH MeTpOB pa6oTa opraHHSOBaHa nO Ma
rHCTpanbHO-paAHaJtbHOMY npH~IlY t npH 1 KM H 6onee - C npOMeJKy
TOqHOH pereHepauueA curHanoa, Anft sToro HecTaHAaPTHbiM oOpasoM 
ucnonbsyeTCft MarucTpanb KpeATa KAMAK. CucTeMa nepeAaqu oGec
nequaaeT pa6oTy AO 8 a6oHeHToa. Pa6oqaft cKopoCTh oOMeHa 
1,25 MGaAT/c, K03~HeHT OWH60K He xy.ae 10-8 .HMeeTCft Ha0op 
nporpaMM H MOAYJteA AJlft KOHTPOJlH H OTbiCKaHHft HeHCilp8BHOCTeA, 
a TalOKe "rpoMKaft CBft3.h11

• Onb!T 3KCIIJ1yaTaUHH B nB3 OIDIH H B 
~B3 /Cepnyxoa/ noATBepAHJt npaaunhHOCTb Bb16paHHNX npu~noa 
IlpH C03AaHHH IlOA06HbiX CHCTeM. 

Pa6oTa BblllOJlHeHa B naGopaTopHH BbiCOKHX 3HeprHA OIDIH. 
C~eHMe 0ChoeAMH8HHOrO MHCTHT)'Ta JIA8PHWX HCCJieAOHHMA, ~· 1981 

Kryachko A.P. The Digital Data Transmission System 13-81-662 
for Physical Experiments On-Line with EC-1040 Computer r· 

The duplex transmission system enables parallel data 
transfcet in !-byte format up to 1.25 Mbyte/s over multi-pair 
cables of about I km length. The error rate is better than 
10-8,The possibility of data-sharing or priority servicing up 
t.o the 8 subscribers is provided. The signal regeneration is 
produced for long distances. A set of programmes and modules 
to check and search failures is given. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Re•earch. Dubna 1981 

nepeBOA O.C.BHHOrp&AOBOA. 


